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(57)Abstract: 

PURPOSE: To provide a rubber composition excellent in processability, capable of giving 
a vulcanizate excellent in heat resistance, oil resistance and strengths, and useful for a 
connector seal or a rubber point member. 

CONSTITUTION: The composition comprises 100 pts.wt. rubber mixture comprising 
98-2wt.% silicone rubber represented by the formula: RaSiO(4-l)/2 (wherein R is a 
substituted or unsubstituted hydrocarbon group; and 0<a<4, provided that 0.02-15mol% 
of the substituents R are vinyl groups), and 2-98wt.% at least one rubber selected from 
among an acrylic rubber, an ethylene/propylene copolymer rubber, an ethylene/acrylate 
copolymer rubber, a highly saturated nitrile rubber, and a fluororubber, 1-40 pts.wt. 
paraffinic process oil, and a vulcanizing agent. 
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English Translation of JP 06 116498 A 

* NOTICES * 

JPO and NCPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] a) 2 - 98 % of the weight of at least one sort of rubber chosen from 98 - 2 % of 
the weight of silicone rubber [ as / whose 0.02-15-mol % it is siUcone rubber expressed 
with ** 1, and is a vinyl group among Substituents R ], b acrylic rubber, 
ethylene -propylene system copolymerization rubber, ethylene-acrylate copolymerization 
rubber, nitrile group content high saturation rubber, and a fluororubber - since the 
rubber constituent which comes to blend paraffin series process oil 1 - 40 weight 
sections, and a vulcanizing agent to the becoming rubber mixture 100 weight section. 
[Formula l] 

(R expresses a permutation or an unsubstituted hydrocarbon group among a formula.) a 
is the number of 0< a<4. 

[Claim 2] The connector seal which heats the rubber constituent of claim 1 and it comes 
to fabricate. 

[Claim 3] The rubber member for contacts which heats the rubber constituent of claim 1 
and it comes to fabricate. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the connector seal and the rubber 
member for contacts which consist of the rubber constituent and it which are excellent 
in oilproof [ which consist of various rubber and silicone rubber / the thermal resistance 
and oilproof], reinforcement, and workability. 
[0002] 

[Description of the Prior Art] The Brent object with various rubber has been examined 
in order to improve reinforcement conventionally in addition to the thermal resistance 
of silicone rubber, and weatherabiUty. However, even if it is difficult to obtain a scarce 
uniform blend object to compatibility, therefore, as for these blend objects, it vulcanizes 
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these blend object, the property is not fully demonstrated. In recent years, with the cure 
against exhaust gas of an automobile, the rubber components of the circumference of an 
engine come to be put more to an elevated temperature, and advanced thermal 
resistance came to be required also from the rubber member currently used for the 
contact of the connector ciirrently used in the engine room, a switch, etc. [ many ] 
Moreover, it is required that there is little friction with a sealant and a male connector 
in order for a connector to carry out fitting of a female and the male connector, and that 
a sealant should not pollute the surface of metal of a connector connection. Although 
silicone rubber has been used as such a sealant from the former, and excelled in thermal 
resistance and low friction nature, polluting the surface of metal of lead wire or a 
contact, and starting a contact fault has posed a problem. Furthermore, since the inside 
of an engine room is becoming narrow in recent years, possibility that these rubber 
member will contact oil mist becomes high, and oilproof amelioration has also been 
required. For this reason, examination has been variously made about the combination 
of a rubber ingredient or the oil to blend. (JP, 55* 135186, A, JP, 64-90280, A) 
[0003] 

[Problem(s) to be Solved by the Invention] The rubber constituent with which tliis 
invention persons come to blend paraffin series process oil and a vulcanizing agent with 
the mixtiire of the at least one sort of rubber and silicone rubber which are chosen from 
acrylic rubber, ethylene -propylene system copoljntnerization rubber, ethylene -aery late 
copol5anerization rubber, nitrile group content high saturation rubber, and a 
fluororubber in these examination finds out excelling in compatibility and workability 
and excelhng in the non-stain resistance to oilproof [ of vulcanizate ], thermal resistance, 
reinforcement, and a metal, and came to complete this invention. The object of this 
invention is excellent in oilproof [ of vulcanizate ], thermal resistance, and 
reinforcement, and is to offer the connector seal and the rubber member for contacts 
which consist of the rubber constituent and it which do not pollute a metal. 
[0004] 

[Means for Solving the Problem] The above-mentioned object is attained by the rubber 
constituent which comes to blend paraffin series process oil 1 • 40 weight sections, and a 
vulcanizing agent to the rubber mixture 100 weight section which consists of 2 - 98 % of 
the weight of at least one sort of rubber chosen from 98 ■ 2 % of the weight of silicone 
rubber, acrylic rubber and ethylene -propylene system copolymer ization rubber, 
ethylene-acrylate copolymerization rubber, nitrile group content high saturation rubber, 
and a fluororubber. 

[0005] The sihcone rubber used by this invention consists of a repeat of a siloxane which 
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has a permutation hydrocarbon group, and is expressed with the average empirical 

formula-ization 1. 

[0006] 

[Formula l] (R expresses a permutation or an unsubstituted hydrocarbon group among 
a formula.) a is the number of 0< a<4. 

[0007] As an example of R in a formula, aryl groups, such as alkyl groups, such as a 
methyl group, an ethyl group, a propyl group, and butyl, a phenyl group, and a tolyl 
group, a vinyl group, an alkenyl radical, the radical by which a part of hydrogen atom 
combined with the carbon atom of these hydrocarbon groups was permuted by the 
halogen, the cyano group, etc., the radical by which at least one of the hydrogen atom of 
an alkyl group was permuted by the sulfhydryl group are mentioned. At this invention, 
0.02-15-mol % needs to be a vinyl group among this R. In range other than this, the 
reinforcement of vulcanizate and lowering of elongation are remarkable, the 
polymerization degree of this silicone rubber -- 400-10000 -- it is 1000*8000 preferably. If 
less than 400 are insufficient as for reinforcement and 10000 is exceeded, mixing to 
homogeneity will become difficult. Moreover, the chain end of this silicone rubber may 
be permuted by a hydroxyl group, an alkoxy group, the trimethylsilyl radical, the 
dimethyl vinyl silyl radical, the methylphenyl vinyl silyl radical, the methyl diphenyl 
silyl radical, etc. 

[0008] As acryUc rubber used by this invention, the thing of the presentation range of an 
acrylic-acid alkyl ester monomer and/or 30 - 99.9 % of the weight of acrylic-acid alkoxy 
alkyl ester monomers, 0.1 - 10 % of the weight of cross-linking monomers, and 0 • 70 % 
of the weight of other ethylenic unsatiirated monomers in which these and 
copol3mierization are possible is common. An acrylic-acid alkyl ester monomer has the 
alkyl group of carbon numbers 1-8 preferably, and methyl acrylate, ethyl acrylate, butyl 
acrylate, cyclohexyl acrylate, etc. are mentioned as the example. Moreover, an 
acrylic-acid alkoxy alkyl ester monomer has the alkyl group of the carbon numbers 1-4 
which have the alkoxy group of carbon numbers 1-4 preferably, and methoxymethyl 
acrylate, methoxy ethyl acrylate, butoxy ethyl acrylate, etc. are mentioned as the 
example. 

[0009] Especially the cross-linking monomer of such acryUc rubbers is not limited, 
either, and the monomer which has an activity chlorine radical, an epoxy group, a 
partial saturation radical, a carboxy group, etc. as a point constructing a bridge is 
mentioned. Moreover, the above-mentioned monomer and other ethylenic unsaturated 
monomers which can be copolymerized are arbitration components used according to 
the demand physical properties of a rubber constituent, and acrylonitrile, vinyl acetate, 
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styrene, alpha-styrene, acrylamide, a vinyl chloride, a vinylidene chloride, etc. are 
mentioned as the example, 

[0010] The ethylene -propylene system copolymer used by this invention is 
copolymerization rubber which consists of each monomer of nonconjugated diene 
further by ethylene, the propylene (both rate is 90-10 thru/or 20"80 at a weight ratio), 
and request. As this nonconjugated diene, dicyclopentadiene, ethylidene norbornene, 1, 
and 4-hexadiene etc. is mentioned. The amount which is equivalent to 3-35 as the iodine 
number of the copolymerization rubber obtained as these amount used is desirable. 
[00 ll] The typical thing of the ethylene -acrylate copolymerization rubber used by this 
invention is known as VAMAC of Du Pont, and copolymerizes ethylene, methyl acrylate, 
and the monomer for bridge formation. 

[0012] The nitrile group content high saturation rubber used by this invention is what 
hydrogenated what hydrogenated the butadiene unit part of an aery lonitrile -butadiene 
copol5naier, an acrylordtrile-butadiene -ethylene natxrre partial saturation monomer 
copolymer, and its butadiene unit part, and the iodine number is 120 or less. As an 
ethylene nature partial saturation monomer which constitutes the nitrile group content 
high saturation rubber of this invention, an acryhc acid. Unsaturated carboxyUc acid, 
such as a methacrylic acid, an itaconic acid, and a maleic acid; A methyl acrylate. Butyl 
acrylate, maleic acid dimethyl, diethyl fumarate, fiimaric-acid G n"butyl, Alkyl ester of 
said carboxylic acid Uke itaconic-acid G n-butyl; Methoxy acrylate, Alkoxy alkyl 
ester;alpha and beta-cyano ethyl acrylate of said unsaturated carboxylic acid like 
ethoxyethyl acrylate and methoxyethoxy ethyl acrylate, alpha, beta and gamma-cyano 
propylacrylate, cyano butyl acrylate, Acrylate which has a cyano alkyl group hke cyano 
octyl acrylate; 2-hydroxyethyl acrylate, Acrylate which has hydroxyalkyl radicals, such 
as hydroxypropyl acrylate; Acrylamide, N-permutation (meta) acrylamide Uke 
methacrylamide, N-methylol (meta) acrylamide, N, and N'-dimethylol (meta) 
acrylamide and N-ethoxy methyl (meta) acrylamide etc. is contained. In addition to 
these monomers, this a part of partial saturation monomer may be permuted in the 
range in which the maia point of this invention is not spoiled by nonconjugated diene 
hke vinyl system monomers [, such as styrene and vinylpyridine, ], vinyl norbornene 
and dicyclopentadiene, 1, and 4-hexadiene. 

[0013] What hydrogenated that to which the nitrile group content high saturation 
rubber used by this invention specifically hydrogenated butadiene -acrylonitrile 
copolymerization rubber, butadiene -methyl acrylate-acrylonitrile copolymerization 
rubber, butadiene - acrylic • acid - acrylonitrile copolymerization r ubbe r, 

butadiene -itaconic-acid di-n-butyl acrylonitrile copolymerization rubber, and these is 
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illustrated. The amount of joint partial saturation nitril in this copolymerization rubber 
is usually 10 - 50 % of the weight preferably five to 60% of the weight. 
[0014] As a fluororubber used by this invention, vinylidene fluoride system rubber, 
fluoro sihcone rubber, te trafluoroe thy lene -propylene system rubber, fluoro 
FOSUFAZEN system rubber, tetrafluoroethylene perfluoro vinyl ether system rubber, 
etc. are mentioned as an example. 

[0015] Based on both total quantity 98 to 2% of the weight, the former is 80 - 20 % of the 
weight, and the latter of the mixed rate of the above-mentioned silicone rubber and at 
least one sort of rubber chosen from acrylic rubber, ethylene -propylene system 
copolymerization rubber, ethylene-acrylate copolymerization rubber, nitrile group 
content high saturation rubber, and a fluororubber is 20 ■ 80% of the weight of a rate 
preferably two to 98% of the weight. This rubber constituent that could not balance each 
engine performance which it has if out of range, but was excellent in thermal resistance 
and oilproof cannot be offered, 

[0016] In order to improve the compatibiUty of both the rubber component, and 
dispersibility in this invention, it is the description to blend paraffin series process oil. 
In the process oil of a naphthene and an aromatic series system, in order to be 
distributed with the priority to the direction of a sihcone rubber component and to 
reduce the viscosity of silicone rubber, when it mixes with other rubber, a uniform 
distributed condition is not acquired. The addition of this process oil is 1 - 40 weight 
section to the rubber mixture 100 weight section. 

[0017] The rubber constituent of this invention blends a vulcanizing agent further. 
Especially the class of vulcanizing agent is not limited but can use a sulfur system 
vulcanizing agent and organic peroxide, the addition the rubber mixtxire 100 weight 
section - receiving 0.1 - 5 weight section - it is 0.2 ■ 3 weight section preferably. As a 
sulfur system vulcanizing agent, sxxlfur and a sulfur supply nature compound like 
tetramethylthiuramdisulfide are mentioned. Moreover, as an example of organic 
peroxide, they are 2, the 5-dimethyl -2, and S di tert butyl peroxide hexyne. • They are 3, 
2, and 2-screw (tert-butyl peroxide)-p-diisopropylbenzene, dicumyl peroxide, benzoyl 
peroxide, etc. 

[0018] To the rubber constituent of this invention, a silica, carbon black, etc. which are a 
reinforcement nature bulking agent can be added if needed. Although any of a dry type 
silica and a wet silica are sufficient as a siUca, its specific surface area is [ the thing 
more than 50m2/g ] desirable. Even if it uses these silicas as they are, what carried out 
surface treatment with organosilicon compounds, such as organochlorosilane, 
organoalkoxysilane, organopolysiloxane, and hexa ORUGANO disilazane, is sufficient 
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as them. Moreover, the compounding agent usually used with rubber other than the 
above can be added. They are processing aid, a plasticizer, lubricant, a scorch retarder, 
an antioxidant, etc. 

[0019] There is no method of preparation of the rubber constituent of this invention, and 
it is good at a general mixing method. [ of especially constraint ] There is especially no 
limit in the addition approach to the kneading machine of the above-mentioned rubber, 
and addition sequence. Since one of components and compounding agents are kneaded 
beforehand, there are the approach of adding the rubber components a and b and a 
compounding agent simultaneously, an approach of adding the compound which 
prepared for every rubber component, the approach of adding other components and 
compounding agents, etc. Continuation mold kneading machines, such as closed mold 
kneading machines, such as open sand mold kneading machines, such as a roll mill, the 
Brabender mixer, and a Banbury mixer, a single screw extruder, and a twin screw 
extruder, etc. can perform kneading of the rubber constituent of this invention. 
Preparation temperature has the desirable range of 300 degrees C from a room 
temperature. 

[0020] The rubber constituent of this invention is vulcanized by approaches, such as the 
usual press cure, steam vulcanization, and injection vulcanization. For 100-250 degrees 
C and a pressure, the range of 5 - 2000 kg/cm2 and time amount of vulcanization 
conditions is [ temperature ] usually 5 seconds - 10 hours (back bridge formation is 
included). 
[0021] 

[Effect of the Invention] In the rubber constituent of this invention, the compatibility of 
the silicone rubber with which it was made difficult to prepare uniform mixture by the 
conventional approach by addition of paraffin series process oil, and various rubber with 
a low double bond content is improved, it excels in the balance of oilproof [ after 
vulcanization ], thermal resistance, and reinforcement, without spoiling the description 
of each rubber, and the rubber constituent which does not pollute a metal can be 
obtained. Therefore, the rubber constituent of this invention is useful for applications, 
such as various sealants, such as a connector seal, a case seal, and a wire seal, and a 
rubber member for contacts in contact with a metal. 
[0022] 

[Example] Hereafter, this invention is explained still more concretely about an example. 
In addition, the section in an example and the example of a comparison and % are 
weight criteria as long as there is no notice especially, the base with the following 
silicone rubber in an example - the thing of a ** was used. 
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[0023] 

To the silicone rubber 100 weight section of 0) - (VII), it mixed and preparation of each 
silicone rubber constituent prepared the fumed silica 30 weight section of surface area 
of 200m 2/g which carried out hexamethyldisilazane treatment of the front face until it 
became homogeneity with the Banbury mixer. 

[0024] (Example l) According to the combination formula of a table 1, the various 
commercial rubber and each compounding agent of a silicone rubber constituent and the 
rubber component b were kneaded until it became homogeneity visually with a 
50-degree C 6 inch roll on condition that 2mm of mill openings, rotational frequency 24 
rpm/min, and a speed ratio 1.4. Press cure of the 170 degrees C of the obtained rubber 
compounds was carried out for 20 minutes, and the rubber sheet with a thickness of 
2mm was obtained. According to JISK-6301, the ordinary state physical properties of 
this rubber vulcanizate and cold resistance were measured. The result is shown in a 
table 2. On the other hand, the diameter of a rubber particulate material in the 
obtained rubber compound was measured with the electron microscope, and mean 
particle diameter was calculated. Moreover, time amount until time amount and a 
xmiform compound xmtil a rubber compound coils around a roll thoroughly at the time of 
kneading are obtained was also measxired, and it combined as a r\ile of thumb of 
workability, and was shown. 
[0025] 
[A table l] 

[0026] *1 S PUREN 505 the Sumitomo Chemical Co., Ltd. make - *2 AFURASU 150P 
the Asahi Glass Co., Ltd. make *3 VAMAC B-124 the Du Pont make *4 RV2560 the 
Nissin Chemical make - *5 ARlOl the Japan Synthetic Rubber Co., Ltd. make - *6 
ZETPOL2020 the Nippon Zeon Co., Ltd. make - *7 PW-90 Idemitsu Kosan make 
Paraffin series process oil *8 Wet silica The mean particle diameter of 16micro, 
specific -surface -are a of 240m 2/g*9 alpha and alpha' screw (tert butyl peroxide) 
isopropylbenzene [0027] 
[A table 2] 

[0028] (Example 2) According to the combination formula of a table 3, the rubber 
compound was prepared Uke the example 1. Each physical properties and mean particle 
diameter were measured hke the example 1 using the obtained compound. A result is 
shown in a table 4. 
[0029] 
[A table 3] 

[0030] 
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[A table 4] 

[0031] (Example 3) As shown in a table 5, the class of a component, b component, and 
paraffin series oil was changed, and each rubber compound was prepared. Roll 
workability and each physical properties were measured like the example 1. It 
displayed oilproof on JISNo.3 oil with the degree of swelling after immersion on 150 
degrees C and the conditions of 70 hours. The result was shown in a table 6. 
[0032] 
[A table 5] 

[0033] *10 the hydride of an AN/BD/2-ethylhexyl acrylate =30/35/45 % of the weight 
copol3mier, and the iodine number 12*11 Copolymer *12 [ AN/BD / butyl acrylate / 
methoxy ethyl acrylate =45/10/30/15 % of the weight ] The hydride of an 
AN/BD/acryUc-acid =29/67/4 % of the weight copolymer, and the iodine number 16*13 
PW-32 the Idemitsu Kosan make - paraffin series process oil *14 PW-150 Same as the 
above *15 PW-380 The same as the above [0034] 
[A table 6] 

[0035] (Example 4) As shown in a table 7, eight kinds of compounds were prepared 
using paraffin series oil and a plasticizer using various silicone rubber constituents as 
an a component. The heat test was performed on 190 degrees C besides ordinary state 
physical properties, and the conditions of 70 hours. Moreover, the relative comparison of 
the effect of various rubber constituents to the wire covering material and electric wire 
(copper wire) which are demanded for a connector seal application was carried out. The 
above result was shown in a table 8. it deals in each measuring method with following 
one, and comes out of it. 
[0036] 
[A table 7] 

[0037] *16 silicone rubber by the Shin etsu silicone company Oil bleeding type *17 
Polyether ester system plasticizer thiokol company make *18 Dibutoxy ethoxyethyl 
ether system plasticizer thiokol company make *19 Japanese BAL car company make 
silane coupling agent *20 C-8 Shin-etsu silicone company make 2, the 5-dimethyl -2, 
and 5-di-tert-butyl peroxide hexane (25%) 

*21 N cyclohexyl-2-benzo thiazyl sulfenamide Ochi new company make [0038] A) 
Disconnecting an electric wire with coloring of the wire covering material made from 
polyethylene, and the covering material made from the stain resistance 1. polyethylene 
of lead wire to 4cm, 2cm of one end removes covering material. 

2. Use each rubber constituent as a vulcanization sheet with a thickness of 2mm, and it 
cuts out and carries out 3g weighing capacity to 2mm angle. 
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The electric wire of 1 and the rubber of 2 are put into a 3.30ml glass wide mouthed 
. bottle, and it seals with a plug from from [ after covering with two aluminum foil ]. 

4. Put this wide mouthed bottle into 150-degree C oven, and heat it for 70 hours. 

5. Ejection, coloring of the covering material of copper wire, and the contamination 
condition on the front face of copper wire are observed from oven. 

[0039] B) Disconnect an electric wire with the covering material made from the bloating 
tendency 1. vinyl chloride of the wire covering material made from a vinyl chloride to 
4cm. 

2. 8g of rubber pieces judged like A-2 is prepared. 

The electric wire of 1 and the rubber of 2 are put into a 3.30ml glass wide mouthed 
bottle, and it seals with a plug from from [ after covering with two aluminum foil ]. 

4. Put this wide mouthed bottle into 150-degree C oven, and heat it for 70 hours. 

5. Ejection and the swelling condition of covering material are observed from oven. 
[0040] 

[A table 8] 

[0041] as shown in tables 2, 4, 6, and 8, the rubber constituent of this invention is good, 
the dispersibility of rubber components is excellent in workability, and also the 
reinforcement of vulcanizate is markedly ahke and it improves. Moreover, since an 
adverse effect is not done to the covering material or copper wire of an electric wire, it is 
suitable for the rubber ingredient used in an electrical part especially the connector seal, 
and the rubber member for contacts. 



